Prior evidence linking increased female representation in management to corporate performance has been surprisingly mixed, due in part to data limitations and methodological difficulties, and possibly to omission of a fairness factor in the economic theory of discrimination. Using modified theory and panel data from a nationally representative sample of Japanese firms in the 2000s, we address several of these shortcomings. We find that increases in the ratio of female executives, the presence of at least one female executive, and the presence of at least one female section chief are associated with increases in corporate profitability in the manufacturing sector. North American multinationals operating in Japan also enjoy outsized benefits from hiring and promoting female managers. The results are robust to controlling for time effects and company fixed effects and the time-varying use of temporary and parttime employees. Some of the competitive benefit of employing female managers is shown to flow from compensation savings, but a much larger part arises from direct productivity increases. Prior economic theory on discrimination implied that those who hire inexpensive and underutilized female talent will see a performance benefit; we find, however, that due to possible social comparison costs, only companies whose compensation of female talent compares well with an external benchmark will see a significant performance benefit.
I. Introduction
The dominant view of discrimination in economics is still that of Becker (1957 Becker ( /1971 : that women and other excluded groups are valuable to firms in a market characterized by discrimination because their talent costs less. Becker further argues that, with time, competitive forces will drive discrimination out of the market, because discriminatory firms will be less profitable than those that hire workers solely on the strength of their talent. We view this theory as fundamentally incomplete;
specifically, it fails to account for fairness-influenced productivity. Specifically, when Japanese firms start hiring female managers, but pay them a depressed market wage influenced by other firms' taste for discrimination, the economy can end up in what we call an "unfairness trap."
It is puzzling why an economy like Japan's has failed to reach the discrimination-free equilibrium that Becker predicted. This pattern cannot be explained by monopoly distortion or union power, the conventional explanations for why the predicted equilibrium does not arrive faster. Once fairnessinfluenced productivity is taken into account, a much fuller understanding is possible of why entire economies are slow to adjust to monetary incentives to reduce discrimination. And the lessons of this theoretical elaboration have something to contribute to economic theory in general, namely that if the process of adjustment is underspecified in the model, maladjustment or inept adjustment could explain why we do not see significant real-world movement toward the discrimination-free equilibrium based on strong monetary incentives that seems likely or inevitable.
Key tenets of the economic theory of discrimination revolve around tastes and the costs of indulging those tastes. The theory offers the following explanation for why we see wage differences even between different demographic groups whose human capital is indistinguishable. Becker assumed that the white and black U.S. labor forces were identical in productivity (1957/1971: 20) . He also allowed for the possibility that the overwhelming majority of employers had a preference for discrimination (1957/1971: 39) . In his view, what determines a given economy's initial distance from a discriminationfree wage rate and a discrimination-free labor market is a combination of the distribution of employers' taste for discrimination, the form of each firm's production function (whether it benefits from scale and whether it really needs less expensive labor to be more productive), the degree of competition in each industry, and the relative size of the excluded group (1957/1971: 39) . As Becker compellingly demonstrated in his formal theory, it is the "profits forfeited" that are the "costs or deterrent to discrimination"; whether those forfeited profits are large or very small is heavily determined by the exogenous factors just mentioned (1957/1971: 40) . 1 Becker sees a process of competitive adjustment to reduced discrimination, and in his theory the adjustment process is directionally clear: where the excluded group's wage rate is lower, firms that employ the excluded group will use their cost advantage to expand faster than firms that discriminate, forcing up the wage rate of the excluded group relative to that of the dominant group. The process itself, however, is of unknown duration and intensity.
What is missing from the economic theory of discrimination is specificity about the adjustment process and an accounting for the crucial factors of fairness and productivity in that adjustment process.
The theory takes the market wage rate as a given, and implies that if the market wage rate for the excluded group is really low, firms should grab the opportunity to hire the excluded group at that wage.
Note that the wage could be demonstrably lower for the excluded group because of the taste for discrimination of 80 or even 99.9 percent of the population of employers. But the focal firm in fact has a choice: to pay the exceedingly low market wage, or to pay something approaching an efficiency wage from the start. If the firm pays the low market wage at the outset, the excluded group could turn against the company for unfairness and underinvest in its own productivity and the joint productivity of the entire work team (Rabin, 1993) . By instead paying an efficiency wage from the start, the firm will lose some of 1 Becker states that his theory is easily adaptable to a situation in which the excluded group's productivity is systematically different from that of the dominant group (1957/1971: 43) . This is true, since the cost of favoring the dominant group can readily be adjusted for productivity gaps between the two groups. It is the net cost, in the form of forfeited profits, of favoring the dominant group that matters (1957/1971: 43) .
the immediate profit that Becker holds to be an important part of the adjustment process, but will gain long-term productivity benefits that are potentially much larger in economic size.
Firms that adhere strictly to Becker's logic could end up in what we call an unfairness trap.
Those firms that choose not to discriminate-that hire the excluded group and pay them a market wagewill find themselves with the same or worse performance than those that discriminate. When enough firms in an economy behave this way, it can appear that hiring the excluded group does not boost company performance and can even hurt it. This outcome can perpetuate the discrimination practiced by most firms, and can persuade firms sitting on the fence to choose to continue to discriminate. And the firms that chose to forgo discrimination do not reap the benefits of doing so. Thus the nature of the adjustment process is key here. There has to be an additional accounting for fairness-influenced productivity if an entire economy like Japan's is to avoid the unfairness trap. Only by accounting for the unfairness trap can the economic theory of discrimination move toward completeness.
Can hiring the excluded group, typically women, as senior executives and middle-level managers help firms to become significantly more profitable? Despite Becker's groundbreaking theoretical prediction over five decades ago that firms would see higher profitability from actively employing the excluded group, the empirical evidence on this question has been mixed, mostly due to the data and methodological limitations of prior studies. In the U.S. context, for example, Deszö and Ross (2012) reported that hiring a female senior executive had a positive effect on corporate performance when companies that chose not to report R&D expenditures were excluded. Szymanski (2000) in turn showed that English soccer-league clubs with a higher proportion of black players outperformed other clubs on the playing field, even after controlling for their expenditure on players' salaries. The latter finding is encouraging for our study, but the question remains whether sports-league owners, who often derive most of their earnings from business activities in other industries, are an extreme case and much less likely to be profit-maximizing in their sports business.
The best-known study from Japan analyzing the effect of female workers on corporate performance produced inconclusive results. Kawaguchi (2007) found that having a higher proportion of female workers produced a profit benefit in the 1990s, but the firms that hired women did not grow faster over time and only 5 percent of the profit effect was due to gender discrimination. Houseman and Abraham (2001) showed that female workers in Japan were significantly more likely to be temporary workers; thus it could be that the profit benefit attributed to female labor in Kawaguchi's study was conflated with the effect of an increase in temporary workers as a percentage of all workers. Kodama et al. (2005) found that, after controlling for part-time workers, the total ratio of female employees did not have an impact on corporate profitability, but the study did not look at the effect on performance of female leaders/managers.
Without clear empirical evidence on Becker's profitability prediction and the mechanism behind it, many executives in Asia continue to believe that homogeneous leadership groups are maximally efficient, particularly in markets like South Korea and Japan where men have traditionally been viewed as more effective corporate and political leaders (Siegel, Pyun, and Cheon, 2013) .
This paper utilizes Japanese government data that can help to overcome prior data limitations.
We can separately examine the effects of employing women in leadership positions and in lower-level positions, and can control for some firms' use of more part-time workers than others and women's greater likelihood of working part-time. Unlike prior studies that had difficulty tracing the mechanism whereby hiring female managers helps firms to become more profitable, we can show that, in Japan at least, a principal mechanism is through fairness-influenced productivity gains. And we can corroborate the thesis, articulated in Siegel, Pyun, and Cheon (2013) for South Korea, that foreign multinationals can be an agent of change in the Japanese labor market, tipping the labor market toward a new equilibrium somewhat freer of gender discrimination.
Using a set of internal databases from the Japanese government on the demographics of Japanese firms, we test whether employing female managers led to higher performance in the 2000s. Section II 6 modifies prior theoretical models and seeks to show why a female presence in management might lead to significantly higher productivity for a firm as a whole. Section III describes the Japanese labor market as a context for female executives and managers. Section IV describes the data, models, and results.
Section V discusses some robustness issues and draws some conclusions.
II. Theoretical Model
In this paper we examine the effect of increased female managerial representation on corporate performance in Japan. One key question is whether much of the potential benefit from increased female managerial representation is due to direct productivity effects. In the prior models of Becker (1957 Becker ( /1971 and Szymanski (2000) , for a dollar of investment the employer received more output/profit from the excluded minority group-but solely because the excluded minority group was cheaper to hire at the same level of talent. Our model takes a departure from that single-path mechanism, and instead allows for the possibility that hiring a higher percentage of managers from the excluded minority group may also directly impact the productivity of the employees from the dominant group. Mathematically, this is a modest change, but it allows for improved understanding of how the market operates in a number of country contexts in which we believe that productivity effects explain most of the benefit from increased female managerial representation.
In the Japanese context, as we have also found in the South Korean context (Siegel, Pyun, and Cheon (2013)), we have compiled field-based evidence, and we can point to other field-based data which suggests that there are several sub-mechanisms through which the increased representation of female managers boosts overall productivity of the total managerial group. First, the male managers have over the years developed a subculture of male bonding that can lead to counterproductive practices. novel ideas for approaching the market and raising willingness to pay-a significant factor for raising the firm's productivity.
These three mechanisms would not be explained by the prior models of Becker and Szymanski.
Accounting for this direct productivity impact gives us a fuller picture of the negative effects of discrimination. One is not only bearing higher wage costs by not hiring talented-but-inexpensive minority workers, but one is hurting the productivity of the overall dominant group by not including minority workers. We have reason to ask whether this direct productivity impact is significant in the case of managerial leadership groups that regularly make strategic choices for how their entire firms will compete in the market.
The first and most influential formal economic model of discrimination is due to Becker (1957 Becker ( /1971 . That model focused on the owner-manager's taste for discrimination and accompanying willingness to forego cheaper workers of similar talent and instead hiring members of the dominant social group. Szymanski (2000) offers a simplified version of the Becker model that relies on the same mechanisms. The stated goal of Szymanski (2000) was to show through a combination of theoretical and empirical analysis that an increased representation of black soccer players led to higher win-loss records for the same level of employment cost in England. In order to show why our proposed theoretical mechanisms is such a meaningful departure from the past models, we start with the past models as our base and then incorporate this new element of direct productivity effects on the dominant social group.
We begin with the simplified model of Szymanski (2000) in which every firm maximizes its objective function. The firm's objective function is a weighted average of profits (π) and a share of males (s) in management:
The importance of the share of males in the objective function-captured by α-reflects the taste for discrimination. The share s is characterized by
where t m is the male talent, and t w is the female talent. Notice that we follow Szymanski (2000) here in that we characterize the share in terms of talent. Profit depends on revenues and the costs:
where T=t m +t w is the total talent in the firm.
In the traditional models of discrimination (Becker, Szymanski) the revenue, R, depends on the total talent of the firm. In this model we introduce a novel element, where the revenues also depend on the share of the discriminated group. It reflects the possibility that the level of diversity influences productivity of the firm. When the labor force becomes more diverse, it may increase productivity of the whole group. Anecdotal evidence supports such possibility, as described earlier.
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We recognize in this paper that the firms may differ in the level to which they take advantage of diversity. Some firms are more welcoming to female managers, make effort in incorporating their new perspective, while other firms are not. We call this propensity inclusion or fairness factor, φϵ [0,1], with φ=1 denoting a fully inclusive firm (as inclusive for the minority group as for the majority group), and φ=0 denoting a firm which ignores minority group contributions.
Thus, the revenue that the firm achieves depends on the level of talent, share of the discriminated group and the fairness factor of the firm:
where r(T) is an increasing and concave function of T representing the benefit of having more talent in the firm, and (s, φ) is the productivity factor, which directly depends on the share of the discriminated group and fairness factor. 3 Function (s, φ) is increasing in φ, and single-picked in s, achieving maximum at s=s*, where s* represents share of males inappropriate labor pool. Specifically, in the following analysis, we adopt
In addition to being more inclusive, firms with higher φ are also willing to pay fairer wages to the discriminated group. In the traditional models of discrimination (Becker, Szymanski) cost of hiring a certain level of talent depends on the share of discriminated group among employees. It is less expensive to hire the same level of talent from among the discriminated group, as there the demand for those workers is lower. Let be the average cost of talent in the majority group. The same level of talent can be acquired from the discriminated group at < . Firms characterized by φ > 0 do not take the full advantage of this market condition. Instead, for a firm characterized by φ the cost of hiring a female manager is φ . We can relate this situation to Rabin's (1993) fairness equilibrium:
The employer does not take full advantage of offering lower wages to female managers, and in turn the managers feeling more appreciated are more willing to share their ideas, contributing to the increase in productivity, (s, φ). Therefore, for a given level of talent T, and share of males s, the average cost of talent is c = s φ 1 s .
Formally, the firm's objective function is then
The share of males, s, maximizing the firm's objective will satisfy the first order condition:
Notice, however, that for different fairness factors, φ, different share of males maximizes the objective function. Specifically, when there are two types of firms in the market: with high fairness, φ H , and with low fairness, φ L < φ H , then low-fairness firms will find it optimal to hire fewer women than high-fairness firms. Moreover, low-fairness firms have lower productivity factor for the same level of talent or wages.
This is for two reasons: First, because they end up with a less diverse labor force. Second, the minority workers effectively contribute less to productivity either because they do not feel treated fairly, or because their ideas are not being heard in a company with low φ. Moreover, a low-fairness firm optimally pays lower wages to workers from the discriminated group.
Thus, even when the taste for discrimination decreases in the economy, but the fairness factor remains low, the low wages for the discriminated group will persist. And the firms will not find it justified to increase the wages, as they will not see the productivity increase. If, however, the fairness factor is high when the taste for discrimination decreases, both the productivity and the wages for the discriminated group increase.
Notice that this effect is present only when there is some taste for discrimination, i.e., α > 0.
When α=0, then the objective function becomes
The derivative of Ω with respect to s is
which is negative for s > s*. That is, without the taste for discrimination, the firm has no incentive to hire more men than their fraction in the labor force. Additionally, when s < s*, the derivative is positive, and it is equal to 0 when s=s*. The driver of this result is the intuitive fact that the difference The traditional models of discrimination in Becker (1957 Becker ( /1971 and Szymanski (2000) show that the taste for discrimination is costly because it induces the firm to pay higher wages for the same talent.
However, in some environments, it is not possible-for social or legal reasons-to pay different wages for the same talent. Under the traditional theory of discrimination, in such environments there should be no gains to hiring management from the discriminated group. In our data, however, we find increased profits even if the wages for the same talent are almost equal for men and women. It indicates that there is increased productivity related to increased female managerial representation. Our modification of Szymanski's model explains why there are profit gains for increasing the share of females in management.
III. Japanese Context for Female Managers and Employees
Japan is one of a large number of countries from Asia, the Middle East, Africa, Latin America, and even parts of southern Europe where there is a sharp gender disparity in the managerial labor market.
One can view this either from the perspective of representation in the labor market or in terms of pay disparity. We will focus our attention first on the year 2005, which represents the middle of our sample time period. In terms of labor market participation, Japan's female labor participation rate was 48% in presents an overall index of female activity that placed Japan with a score of 66 percent, which is similar to South Korea (with its score of 68 percent), Italy (62 percent), Singapore (66 percent) and Spain (66 percent) (Watkins, 2007) . Japan ranked on the UNDP's index only moderately higher than Chile (52 percent), Mexico (50 percent), and Malaysia (57 percent) (Watkins, 2007) . In summary, the picture is of a Japan with significant gender disparities, but disparities that don't place Japan as an outlier but rather as one of many with a comparable level of potentially severe gender discrimination.
Rosenbluth (2007) shows together with a team of sociologists and political scientists that Japanese institutions do continue to hold women back in the labor market. For example, labor market institutions make it easier for firms to rely on relatively cheap part-time and temporary labor, where the labor is more often than not coming from women. In response to a labor market that shuts off opportunities when women marry or give birth to children, Japanese women have been shown to more and more often delay or even avoid marriage and childbirth as a result (Rosenbluth, 2007) . Also, like in a great many countries around the world, in Japan there is a clear set of anti-discrimination laws on the books, but those laws are rarely enforced are for the most part ineffective in constraining those firms that choose to discriminate against women (Mun, 2011) , including those aspiring to positions of middle-level and senior management (Mun, 2011 ; see also Brinton, 1989 Brinton, , 1993 Brinton, , 2001 Brinton, , 2007 .
IV. A Market Test of Gender Disparity in Japan V.1 Data
We combine data from three data sets gathered repeatedly over time by the Government of Japan.
The Establishment and Enterprise Census (EEC) is conducted twice every five years targeting all private and public establishments (about six million) and covers every industry in Japan. EEC includes data on the number of male and female executives per establishment. We then aggregated that information on the number of both female executives and all executives up to the company level. We then imported company financial variables from the Basic Survey of Japanese Business Structure and Activities (BSJBSA). EEC and BSJBSA samples were merged when they had the same company name and postal code, or the same company name and phone number. BSJBSA, we found that 59,041 could be successfully merged with EEC. We find that this approximates a random sample of the original BSJBSA in terms of profitability and multiple other characteristics. 4 BSJBSA is conducted by the Ministry of Economy, Trade and Industry (METI) targeting firms in the manufacturing, commerce and some service industries. The survey excludes some service industries such as finance, real estate, hospital and schools. In addition, as the survey only targets firms which have 50 or more employees and 30 million yen or more capital, small-sized firms are not included. The BSJBSA data include information on ROA (operating profit/total assets), total assets (for which we take the log when running regressions), the foreign ownership ratio, the debt/asset ratio, the export/revenue ratio, the R&D expenditure/revenue ratio, the advertising expenditure/revenue ratio. We utilize data from the available survey years from the 2000s, representing specifically the years 2001, 2004, and 2006. Then in order to study the effect of upper-middle-level female managers on corporate managers, we utilized data from the Basic Survey on Wage Structure (BSWS). The BSWS utilizes the following stratified sampling to sample the broad population of Japanese establishments. In getting a sample that reflects the broader Japanese economy by both industry and establishment size distribution, the BSWS involves taking 70,000 establishments randomly (except for fulfilling quotas on industry and size) from the total of six million establishments in the EEC data. It then takes a random sample of employees at those 70,000 establishments. We aggregate the number of female managers and all managers of establishments affiliated to the same company and then calculate the female manager percentage of each firm, by assuming based on our knowledge of the data collection that female managers are randomly reflective of the actual number of female managers over total managers at these firms. 5 Because the random sampling must lead to some random imprecision in measurement, this should bias the female manager percentage variable against our finding any result.
The data aggregated to the firm level was merged with the BSJBSA data to assess the effect of female upper-middle-level managers on corporate performance. (The current Tables 6-8 report results using firms where EEC data are also available.) Managers here included section heads (ka-cho) and division heads (bu-cho). As BSWS is a survey that relies on sampling the broader population of firms, the resulting sample with available financial variables consists of 4,800 observations. We utilize data where the dependent variable represents firm k's ROA winsorized at the .01/99.9 level at time t, 6 and the independent variables include the firm's female executive ratio (or alternatively, another variable or set of variables for female representation in management) at time t, the firm's total female employee ratio at time t, the firm's ratio of (part-time + short-term workers)/total permanent employees at time t, the firm's natural log of assets at time t, the firm's foreign ownership percentage at time t, the firm's leverage at time t, the firm's foreign sales ratio at time t, the firm's R&D intensity at time t, the firm's advertising intensity at time t, firm fixed effects, and year dummies. Also, in this model and in later models, we conduct robustness checks in which we further control for the level of concentration within a firm's industry over time (using HHI). We also run a variation on this model with an interaction term between having at least one female executive and being a North American multinational with a subsidiary in Japan.
We then model the following dprobit equation showing marginal effects of the independent variables on the dependent variable: where the dependent variable represents firm k's having at least one female section chief (or, alternatively, at least one female division chief) at time t, and the independent variables include whether the firm is majority-foreign-owned at time t, the firm's natural log of assets at time t, the firm's leverage at time t, the firm's R&D intensity at time t, the firm's advertising intensity at time t, industry fixed effects, and year dummies.
We then utilize the individual-level panel data on wages to model each individual's wage: where the dependent variable represents firm k's natural log of gross profit at time t, and the independent variables include the firm's having at least one female executive at time t, the firm's natural log of total employees at time t, the firm's natural log of fixed assets at time t, the firm's natural log of cost of goods sold (COGS) at time t, the firm's total female employee ratio at time t, the firm's ratio of (part-time + short-term workers)/total permanent employees at time t, the firm's foreign ownership percentage at time t, the firm's leverage at time t, the firm's foreign sales ratio at time t, the firm's R&D intensity at time t, the firm's advertising intensity at time t, firm fixed effects, and year dummies. We also then take equation (4) and add in a factor for the company's deviation from wage inequality between its own female managers and male managers in the proximate labor market controlling for all observable characteristics such as education, experience, and location. The company's deviation from wage inequality in each year is attained by running equation (3) and then exporting each company-year observation's amount of wage inequality.
Next, we conclude by showing that the results from Equation (1) above are robust to controlling for different definitions of a Japanese firm's general deviation from post-World War II human resource management norms. As an initial proxy, we take Equation (1) and control further for the estimate ratio of mid-career employees (estimated as 1 -(those whose work experience at the company is more than three years different from their total working years/total company employees). This proxy focuses on the firm's time-varying deviation from standard labor-market-entry-point hiring and accompanying lifetime employment practices in Japan. Then we use eight alternative proxies for the firm's deviation from seniority-based pay. In each of those eight proxies, we run regressions on the individual-level wages to see how much residual there is for each individual. Then we take the results from that individual-level regression analysis and calculate the standard deviation of the error term divided by the mean of the error term by company-year for each company-year. The eight alternative definitions come from looking at the combined sample of females and males and the male-only sample, and then looking at the four variables including annual salary, natural log of annual salary, estimated hourly wage and log of estimated hourly wage in different combinations as listed in detail at the bottom of These numbers show that Japan has a far more competitive industrial structure than the United States, where the comparable numbers are known to be in the high single digits, and slightly more competitive than South Korea, which the comparable numbers are in the range of 5% (Siegel, Pyun, and Chun 2013).
In a market with such high levels of industrial competition, hiring talent from Japan's excluded social group in labor market-women-might be a positive differentiating factor for firms, as our later results
show. As also reported in Panel A of Table 1 , the average female executive ratio in Japan is quite small, increasing but only slightly from 6.8% in 2001 to 7.4% in 2004 only to move down to 7.2% in 2006. Table 2 shows that having a higher female executive ratio is associated with increases in profitability in the manufacturing sector. In contrast, it has no significant effect in the services sector.
Similarly, in Table 3 we find that having at least one female executive has a significantly positive effect on ROA in the manufacturing sector, whereas the effect is actually negative and marginally statistically significant in the services sector. All of these results are with the key control for use of temporary and part-time employees included.
It is an established fact that the Japanese services sector has far more female-owned businesses than the manufacturing sector and that female-owned business are more likely to struggle financially in Japan because of structural disadvantages they face in the industries they tend to enter. female-owned businesses in Japan, the value-added ratio of these businesses is small (Ministry of Economy, Trade and Industry, 2004 ). We will be doing more work in the future to test our working hypothesis that it is female ownership of marginally competitive service sector businesses that is driving the interesting, albeit only marginally statistically significant, negative result for having at least one female executive in the service sector.
We next find in Panel A of Table 4 that North American-owned affiliates in Japan have benefited particularly from having at least one female executive. We view this as at least suggestive evidence of foreign multinationals benefiting from hiring the excluded group into positions of corporate leadership and being among the actors starting to move the Japanese labor market towards a new equilibrium.
Returning to the differences between the Japanese manufacturing and services sector, we show in Table 5 that service sector companies of 150 employees and greater are far more often employing at least one female executive. We will be examining in our future work whether this is primarily a function of higher female ownership levels in the services sector.
We next examine the possible effect of upper-middle-level female managers on corporate performance in Japan. In Table 6 we find that the medium-to large-size Japanese companies that have is much lower than the female executive ratio we saw in the 7% range in Table 1 . This remaining difference between the female section chief ratio in Table 6 and the female executive ratio in Table 1 is due to the fact that there are a large number of female-owned small businesses in the service sector, with most of these female businesses never rising to the size level where they would need middle management.
We then show in Table 7 that having at least female section chief is uniformly useful to corporate performance. This is true for a sample that comprises the entire Japanese economy-both manufacturing and services. However, in looking closely at the data, we find that the result is particularly driven by the manufacturing sector.
Next, we find in Table 8 that foreign-owned firms hire female section chiefs and female division chiefs at far higher rates than the general population of Japanese firms. Furthermore, majority-owned foreign firms typically have higher female managerial representation than even minority-owned foreign firms, which in turn typically have higher female managerial representation than domestic firms. As seen in Panel A of Table 8 , majority-owned foreign firms employ at least one female section chief at a rate that is more than two and a half times higher than for the sample of all firms. Majority-owned foreign firms have a female section chief ratio that is 50 percent higher than for the sample of all firms. Majorityowned foreign firms employ at least one female division chief at a rate that is more than five times higher than for the sample of all firms. Majority-owned foreign firms have a female division chief ratio that is more than five times higher than for the sample of all firms. We then also show in Panel B of Table 8 that majority-owned foreign firms are significantly more likely to have at least one female section chief and at least one female division chief, even after controlling for firm size, leverage, R&D intensity, advertising intensity, industry, and year dummies.
Next, we show in Panel A of Table 9 that a statistically significant but modestly sized mechanism behind the profit differences is that companies simply pay their female managers significantly less, even controlling for tenure, job experience, education, part-time status, geographic location, company fixed effects, job title*year fixed effects, and industry*year fixed effects. We find that this is evidence of Becker's wage-based explanation being able to explain part of the profit opportunity for companies in employing female managers in Japan.
7 Still, differences in pay are just part of the story in Japan. We show in Panel B of Table 9 that adding at least one female executive leads to a large boost in productivity in the firm level. This is true even when controlling for the standard input-based determinant of productivity as well as a range of other controls, including firm fixed effects and year dummies. Strikingly, the Becker explanation is highly incomplete for explaining the Japanese data. Moreover, it appears that the productivity mechanism is greater in economic importance. While the cost savings in Table 9 Panel A only equates to 2.4% in salary cost per average female manager, the firm-wide productivity boost in Table 9 Panel B is far larger, equating to over a 2.3 percent firm-wide productivity boost (for the typical firm starting at the mean on the dependent variable) from having at least some representation of female leadership at the top of the company. Clearly, there is something about adding female leadership which leads to higher productivity in Japanese manufacturing companies.
For both manufacturing and service companies, there are productivity benefits that come when a company hires female managers and pays them better than observably comparable males in the external labor market. Next, we show in Panel C of Table 9 that only those companies that pay their female managers favorably compared to a comparable external benchmark see productivity increases. (This is particularly true for service sector companies.) When the female managers are paid low relative to observably comparable males in the external labor market, the firm actually sees reduced productivity, all else equal. But for those firms that pay their female managers well or even better than comparable males in the external labor market, the company's productivity is significantly increased. 8 Presumably the female managers being paid better than comparable males in the external labor market are treated that way because they directly contribute toward positive productivity spillovers for the organization as a whole. Also, in a robustness check, we have confirmed that it is not the case that those firms failing to attain the productivity boost are simply paying all male and female employees an uncompetitive wage.
Rather, is is specifically the decision to pay female managers a depressed market wage which leads to the so-called unfairness trap. The only limitation of this panel is that in order to calculate the female pay equity variable, the available sample for Table 9 Panel C is effectively limited to the relatively largest companies in Japan with at least one or more female managers necessary to estimate the pay comparison regression. Still, since these large firms are responsible for a considerable share of Japan's total economic output, the results are economically meaningful in and of themselves. We also confirm in Table 9 Panel D that the overall effect of pay disparity occurs over both subregions of the pay disparity variable.
Specifically, not only do the companies that pay the female manager less than comparable men in the proximate market see lower productivity as a result, but also the companies that pay female managers better than comparable men-presumably because these female managers are creating positive spillovers for the firm as a whole-see higher productivity as a result.
What we found statistically echoes what we found in interviews with female managers on the ground in Japan. As one senior female executive put it, "In a society like Japan's with weak meritocracy, the minority is disadvantaged if men hold senior positions, higher than their capability, in a hierarchical organization. There is thus a tendency that competent people are bullied" (Interview, December 20, 2012) . As this senior female executive went on say, I think, at the root of gender discrimination, there is people's primitive fear towards something which threatens their identity and existence. Unless people become more competent and organizations become a place where let these people display their competence, gender discrimination does not get extinguished. In Japan there are many who lack competence and little education is done and the result is the current status of gender discrimination. I think overall Japan has lower moral awareness or sense of taboo on discrimination. What is needed is training, every day practice, and understanding on the fact that an organization will be far benefited without discrimination towards the minority. (Interview, December 20, 2012) Lastly, we conclude our empirical analysis by showing in Table 10 that our results from Tables 2-3 are robust to further controlling for nine alternative definitions of Japanese firms' deviation from standard Japanese human resource management practices. Specifically, our results are not driven by some Japanese firms' deviation from seniority-based promotion or seniority-based pay. This strongly suggests that female managerial representation is acting independently in its influence on company profitability.
VI. Conclusion
In conclusion, this paper has shown that manufacturing firms in Japan have benefited from hiring female executives and female managers. The findings in this paper are consistent with the notion that some owners of Japanese firms indulged in what Becker described as a "taste for discrimination" while others exploited the sexism of their peers and hired members of the excluded group to senior management positions. Those that went against this social norm of discriminating against women in the managerial labor market appear to have attained higher profitability. Part of the higher profitability came from lower compensation costs, but a much greater part of it clearly comes from a productivity boost that follows the addition of female managerial leadership. The latter results shows that the Becker pay-based explanation needs to be reformulated to take on a major productivity effect of female leadership in the world's thirdlargest economy. Interestingly, the same is not often true for service sector firms. Past studies along with contemporary demographic data shed light on why this would be the case. We know from past studies that women are more likely to start their own firms in the service sector, that they are more likely to start firms in the least profitable and structurally attractive parts of the service sector, and that they exit self-employment more often than men. We know from contemporary demographic data that female ownership is far higher in the service sector. Also, at the same time we know that women have a higher representation in management in the Japanese service sector. Thus, Japanese service sector firms may have less opportunity for competitive differentiation in hiring female managers than do Japanese manufacturing firms. Thus, it is logical that female pay equity is what even more powerfully differentiates firms in the service sector.
In closing, whereas past studies found mixed results on Becker's profit hypothesis due to data and methodological limitation, we have found striking contemporary evidence from Japan that manufacturing companies systematically benefit from starting to employ female executives and female upper-middle managers. We also find strong evidence that part of this benefit comes from cost savings due to lower compensation costs given in Japan to female executives and female managers, while another large part comes from a productivity boost that follows the addition of female managerial leadership. Thus, this study is one of the first to provide strong empirical support for Becker's profit hypothesis and proposed cost savings mechanisms, in the world's third largest economy no less. But yet it shows that Becker's proposed causal mechanism, relying solely on pay differences, is quite incomplete. What is also interesting is that the profit benefit does not appear to have been quickly erased in the 2000s, but appears to be at least a medium-term opportunity for Japanese firms before the market moves on to a new equilibrium "freer" of discrimination. The reference group for education is High School Graduates (Education = 12 years) Note: For all three panels, *** indicates significance at the .01 level, ** significance at the .05 level, and * significance at the .10 level Note: In Panel D, the standard error for the pay disparity variable is bootstrapped since it is an estimate of pay disparity based on a sampling of managerial employees. The other variables (including the other main variable of interest for At Least One Female Executive--which is not estimated based on sampling) have robust standard errors below the coefficients. In Panel D, the pay disparity is split into its above-zero and below-zero regions, and both of those are bootstrapped. In both panels, the full sample consists of both the manufacturing sector and the service sector. 
